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指 数 样 条 法 、 B 样 条 法 、 Nelson-Siegel 模 型 （ 简 称 NS 模 型 ） 与
Nelson-Siegel-Svensson 模型（简称 NSS 模型），数据样本为 2008 年 1 月 2 日到
2009 年 12 月 31 日共 490 个交易日国债交易数据。文章从样本内拟合能力、样
本外预测能力、利率曲线形态方面比较了各个模型的表现。本文发现：1、五类
模型在拟合优度方面存在着趋同性；2、样本内拟合能力方面，指数样条与 B 样
条优于多项式样条、NS 法以及 NSS 法；NSS 法比 NS 法拟合能力也很强，并且
较稳定，多项式样条法容易出现较大的极端值；3、从样本外预测情况来看，模
























Term structure of interest rates refers to the relationship between bonds of different terms. 
For a zero-coupon bond, it has a yield to maturity the same as the spot rate at some time point, so 
we can use the yield to maturity of zero-coupon bonds to express the term structure of interest 
rates. But unfortunately, there are not enough zero-coupon bonds in the market, so we should use 
some technical to calculate the spot rate curve, which is the meaning of static estimation of term 
structure of interest rates. 
Based on the importance of term structure of interest rates and the reality of lack of a unified 
term structure of interest rate in China, this paper summarized research on static estimation both 
China and abroad, and found that most of the domestic research focuses on the market of bond 
exchange, while the inter-bank market plays a more important role, so it is quite important to 
study the term structure of interest rates of China’s inter-bank market. 
This paper employs and compares the estimations results of cubic polynomial spline method, 
exponential spline method, B-spline method, NS model and NSS model, sample data is from 
2nd,Jan 2008 to 31st,Dec 2009, 490 Treasury bonds trading days in total. We compared the models 
from performance of in-sample, performance of out of sample, and the shape and robustness of 
interest rate curves. The results show that all five models have a convergence in models’ goodness 
of fit, which means that in the same period, all models behavior analogously; the exponential 
spline and B-spline method have an advantage in the performance of in-sample than other models, 
NSS model performs better than NS model and polynomial spline method has a good goodness of 
fit in most sample period, better than parameter method, but it is prone to get large deviation of 
estimated result and large volatile in the long-end of the whole term. About the performance of out 
of sample, the parametric method is better than the spline method .Considering the shape of 
estimated curves, the forward curves estimated by spline methods (polynomial spline, exponential 
spline and B-spline) are easy to fluctuate largely in the long-end, while parameter methods (NS 
and NSS model) perform better comparatively. So in the application, considering the analysis and 
the background of China’s inter-bank market, we recommend parametric method, especially the 
NSS model. 
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国家央行 模型 小化目标 期限族谱（年）
比利时 NS 或 NSS P-W 0~16 
加拿大 指数样条法 P-W 0.25~30 
芬兰 NS P-W 1~12  
法国 NS 或 NSS P-W 0~10 
德国 NSS Y 1~10 
意大利 NS P-W 0~30 
日本 样条法 P 1~10 
挪威 NSS Y 0~10 
西班牙 NSS P-W 0~10 
瑞典 平滑样条或 NSS Y 0~10 
瑞士 NSS Y 0~30 



























































































































T代表未来某个大于 t的时刻，即T 。 t>
( )D t 代表了期限为 期的贴现率。 t
( )R t 代表期限为 期的零息票债券利率，即即期利率。 t
( )f t 代表 期后的瞬时远期利率。 t
































到 19 世纪末，当时 Fisher[1]就提出了著名的利率预期理论，但关于利率期限结构
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